Mammalian SOD2 is exclusively located in mitochondria and not present in peroxisomes.
Superoxide dismutases (SODs) are metalloenzymes that belong to the essential antioxidant enzyme systems of virtually all oxygen-respiring organisms. SODs catalyze the dismutation of highly reactive superoxide radicals into hydrogen peroxide and molecular oxygen. For the subcellular localization of the manganese superoxide dismutase (SOD2) in eukaryotic cells, a dual mitochondrial localization and peroxisomal localization were proposed in the literature. However, our own observation from immunofluorescence preparations of human and mouse tissues suggested that SOD2 serves as an excellent marker protein for mitochondria but never co-localized with peroxisomes. To clarify whether our observations were correct, we have carefully reinvestigated the subcellular localization of SOD2 using sensitive double-immunofluorescence methods on frozen and paraffin sections as well as in cell culture preparations. In addition, ultrastructural analyses were performed with post-embedding immunoelectron microscopy on LR White sections as well as labeling of ultrathin cryosections with various immunogold techniques. In all morphological experiments, the SOD2 localization was compared to one of the catalase, a typical marker protein for peroxisomes, solely localized in these organelles. Moreover, biochemical subcellular fractions of mouse liver was used to isolate enriched organelles and highly purified peroxisomal fractions for Western blot analyses of the exact subcellular distributions of SOD2 and catalase. All results with the various methodologies, tissues, and cell types used revealed that catalase and SOD2 were always confined to distinct and separate subcellular compartments. SOD2 was unequivocally in mitochondria, but never present in peroxisomes. Furthermore, our results are supported by accumulating database information on organelle proteomes that also indicate that SOD2 is a pure mitochondrial protein.